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11. $K$ , $\Gamma$ : $Karrow K$ $\Gamma^{2}=1$ , $\gamma(f, g)$
$f$ , $g$ $\gamma(\Gamma f, \Gamma g)=-\gamma(g, f)$
. $\oplus_{n=0}^{\infty}\otimes^{n}K$ ( )
$f\otimes g-g\otimes f-\gamma(f, g)1$ , $f^{*}-\Gamma f$
* $\mathfrak{U}(K, \gamma, \Gamma)$ CCR .
: $f\in K\cap \mathfrak{U}(K, \gamma, \Gamma)$ $B$ ( f)
CCR Fock Fock
.
$\mathrm{L}2$ . $L$ Hilbert . Boson Fock :
$F_{\mathrm{b}}(L):=\oplus\otimes_{\mathrm{s}}^{1\iota}Ln=0\infty$, $\otimes_{\mathrm{s}}^{0}L:=\mathrm{C}$ , $\Psi=1\}$
$\langle f_{1}\otimes_{\mathrm{s}}\ldots \mathrm{g}_{\mathrm{s}}f_{n},g_{1}\otimes_{8}\ldots\otimes_{8}g_{m}\rangle=\delta_{mn}\frac{1}{n!}\sum_{\sigma\in 6_{n}}\prod_{j=1}^{n}(f_{\mathrm{j}},$ $g_{\sigma}(j$
$\otimes_{\mathrm{s}}$ , $6_{n}$ $\{1, 2, \ldots, n\}$ -
Boson Fock $F_{3}(L)$ $a$ ( f), $f\in L$
:
$a(f)f_{1} \ _{\mathrm{s}}\ldots\ _{s}f_{n}:= \frac{1}{\sqrt{n}}\sum_{j=1}..(f, f_{j})f_{1}\otimes_{\mathrm{s}}\ldots\otimes_{8}f_{j-1}\otimes_{8}f_{j+1}\ldots\otimes_{\mathrm{s}}f_{n}$,
$a(f)\Psi:=0$
Boson Fock $h$ (L) $a^{\mathrm{t}}(f),$ $f\in L$
:




1.3. $f$ , $g\in L$ $b^{\mathrm{t}}$ (f), $b$ (g) . $\overline{A}$







1.4. (Klein-Gordon ) $K:=S(\mathrm{R}^{d})\oplus \mathrm{S}(\mathrm{R}^{d}),$ $\Gamma(f\oplus g):=\overline{f}\oplus\overline{g}$






$\phi_{m}$ 0 Klein-Gordon , \pi $\phi_{m}$
.
$\phi_{m}$ $\pi_{m}$ ?? CCR( ) .
$P_{m}(f \oplus!7)=\frac{1}{2}(f+\sqrt{-1}\sqrt{\omega}g)\oplus\frac{1}{2}(-\frac{\sqrt{-1}}{\sqrt{\omega}}f+g)$
$K$ . $f\oplus g\in K\oplus K$
$\alpha(P_{m})(B(f\oplus g))$ $:=a^{\dagger}(P_{m}(f\oplus g))+a(P_{m}\Gamma(f\oplus g))$
$\alpha(P_{m})$ $\mathfrak{U}(K,\gamma, \Gamma)$ ,
$\alpha(P_{m})(B(f\oplus 0))=\phi_{m}(f)$ , $\alpha(P_{m})(B(0\oplus g))=\pi_{m}(g)$
CCR $\mathfrak{U}(K, \gamma, \Gamma)$ $P_{m}$
, .
1.5. $K$ $P$ basis projection .
(1) $P^{2}=P$ ,
(2) $Pf\neq 0$ $\gamma$ ( $f$ , P.$f$ ) $>0$ ,
(3) $\gamma(f, Pg)=\gamma(Pf, g),$ $f,$ $g\in K$ ,
(4) $\Gamma P\Gamma=1-P$ .
?? $P_{m}$ basis projection . Klein-Gordon
basis projection .
$K$ , $K$ basis projection $P$ $\gamma(\cdot, P\cdot)$
$PK$ . $\gamma(\cdot, (1-P))$ $(1-P)K$




$\mathrm{f}F_{\mathrm{b}}^{\mathrm{i}\mathrm{n}}(L):=\{(f_{n})_{n\geq 0}\in$ i$\mathrm{b}$ (L) $|$rrrrrrrrrf$n^{=0\}}$
, $F_{\mathrm{b}}^{\mathrm{n}}(L)$ . $\mathfrak{U}_{\mathrm{c}\mathrm{c}\mathrm{R}}(L)$
*- .
1.6. (K, $\Gamma,$ $\gamma$) ?? . $P$ $K$ basis projection,
$\alpha(P)$ *- .
$\alpha(P)$ : $\mathfrak{U}(K, \gamma, \Gamma)arrow 2\mathrm{c}\mathrm{c}$R(7’K$P$ ),
$\alpha(P)(B(f)):=a^{\dagger}(Pf)+a(P\Gamma f),$ $f\in K$ .
($F_{\mathrm{b}}(PK_{P}),$ $\alpha$(P), $\Psi$) CCR $\mathfrak{U}(K, \gamma, \Gamma)$ .
$\varphi_{P}(Q):=(\Psi, \alpha(P)(Q)\Psi\rangle,$ $Q\in \mathfrak{U}$(K, $\prime \mathrm{v}\Gamma$)(’
, $\varphi P$ CCR , $\varphi_{P}$ GNS ($F_{\mathrm{b}}(PK_{P}),$ $\alpha$(P), $\Psi$)
. $\varphi_{P}$
$\varphi$P(B(A) $\ldots B(f_{2n-}1)$) $=0$ ,
$\varphi_{P}(B(f_{1})\ldots B(f_{2n}))=\sum_{\sigma\in 6}\prod_{j=1}^{n}\varphi_{P}(B(f_{\sigma(j)})B(f_{\sigma(n+j)}))$.
6 $\{1, 2, \ldots, n\}$
$\sigma(1)<\sigma(2)<\ldots<$ cy(yz), $\sigma(j)<$ o(i $+71$ ) $,$ $j=1,2,$ $\ldots,n$ .
$\varphi_{P}$ , Fock
Fock , (quasifree state)
, Fock $\mathrm{I}$
$\mathrm{L}7$ . $\mathfrak{U}(K, \gamma, \Gamma)$ $\varphi$ , $\varphi$
.
$\varphi$ (B $(f_{1})\ldots B(f_{2n-1})$ ) $=0$ ,
$\varphi(B(f_{1})\ldots B(f_{2n}))=\sum_{\sigma\in 6}\prod_{j=1}^{n}\varphi(B(f_{\sigma(j)})B(f_{\sigma(n+j)}))$ .
6 $\{1, 2, \ldots, n\}$




$S(f, g):=\varphi(B(f)^{*}B(g))$ , $f,g\in K$
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$S:K\mathrm{x}Karrow K$ . $S$ $\gamma$ polarization
. $([?])$ polarization
$S(f, f)\geq 0$ ,
$S(f, g)-S(E g, \Gamma f)=\gamma(f,g)$ .
$P:Karrow K$ basis projection , $\varphi_{P}$ $\gamma$ polarization
basis projection .
$S$
$\varphi$ $\gamma$ polarization, ($\mathcal{H}s,$ $\pi$s, $\Omega_{s}$ ) $\varphi$ CCR $\mathfrak{U}(K, \gamma, \Gamma)$
GNS . ($\mathcal{H}s,$ $\pi$s, $\Omega_{s}$ ) ,
, Fock .
$K$ .
$(f, g)_{S}:=S(f,g)+S(\Gamma g, \Gamma f)$ .
$\ovalbox{\tt\small REJECT}$ $(\cdot, \cdot)s$ $K$ , $S,$ $\gamma s\in \mathfrak{B}(Ks)$ .
$(f, Sg)_{S}:=S(f,g)$ , $(f,\gamma_{S}g)_{S}:=\gamma(f, g)$ .
$K_{s}\oplus K_{s}$ $\hat{\gamma}s$ $\mathrm{r}_{s}$
.
$\Gamma_{S}:=\Gamma_{S}\oplus\Gamma_{S}$ ,
$\hat{\gamma}$is $(f_{1}\oplus g_{1}, f_{2}\oplus g_{2}):=(f_{1},\gamma_{S}f_{2})_{S}-(g_{1}, Ysg_{2})_{S}$
$Ks\oplus K_{s}$ basis projection Ps .
$P_{s}(f\oplus g)=\gamma_{S}^{1}(Sf+\sqrt{S(1-S)}g)\oplus-\gamma_{S}^{1}(\sqrt{S(1-S)}f+(1-S)g)$ .
$h_{1},$ $h_{2}\in K_{S}\oplus K_{S}$
$(h_{1}, h_{2})_{P_{S}}:=\hat{\gamma}s(h_{1}, (2Ps-1)h_{2})$
, $K_{s}\oplus Ks$ . $K_{s}\oplus K_{s}$
$K_{P_{S}}$ .
( $\mathcal{H}_{P_{\mathrm{S}}},$ $\pi$Ps’ $\Omega_{P_{S}}$ ) CCR $\mathfrak{U}$( $Ks\oplus Ks,$ $\gamma$^s, $\hat{\Gamma}s$) $\varphi P_{\mathrm{S}}$ GNS
. ($\mathcal{H}s,$ $\pi$s, $\Omega_{s}$) $(\mathcal{H}_{Ps}, \pi 2, \Omega_{Ps})$
.
$*$- $\alpha:\mathfrak{U}(K, \gamma, \Gamma)arrow \mathfrak{U}$( $Ks\oplus K_{s,\hat{\gamma}s},$ $\Gamma$^s)
$\alpha(B(f)):=B(f\oplus 0)$
. u : $\mathcal{H}sarrow \mathcal{H}_{P_{S}}$ .
$u_{\alpha}(\pi_{S}(A)\Omega_{S})=\pi_{P_{S}}(\alpha(A))\Omega_{P_{S}}$ , $A\in \mathfrak{U}(K,\gamma, \Gamma)$ .
$\varphi_{Ps}(B(f\oplus 0)^{*}B(g\oplus 0))=Ps(f\oplus 0, g\oplus 0)=S(f,g)=\varphi s(B(f)^{*}B(g))$
$\varphi_{Ps}(\alpha(A))=\varphi$g(A), $A\in \mathfrak{U}(K,\gamma, \Gamma)$
. u . $\mathcal{H}_{P_{S}}$
$u_{\alpha}\mathcal{H}s$ $\mathcal{H}s$ . Fock
$\mathcal{H}_{s}=F_{\mathrm{b}}(P_{S}(Ks\oplus 0))$ , .
87
$\mathcal{H}s$ $\pi s$ (A) $\mathcal{H}_{Ps}$ $\pi_{P_{S}}$ (\mbox{\boldmath $\alpha$}(A)) $D$ (\pi s) $:=\pi s$ (U(K, $\gamma,$ $\Gamma)$ ) $\Omega s$




2.1. $L$ Hilbert .
$e(u):= \sum_{n=0}^{\infty}\frac{1}{\sqrt{n!}}\otimes_{\mathrm{s}}^{n}u$, $u\in L$
exponential vector .
exponential vector .
2.2. $L_{1},$ $L_{2}$ Hilbert . $U$ : $F_{\mathrm{b}}(L)arrow$
$F_{\mathrm{b}}(L_{1})\otimes F_{\mathrm{b}}(L_{2})$ , .
$Ue$ ($u_{1}+u2)$ $=e(u_{1})\otimes e(u_{2})$ , $u_{1}\in L_{1},$ $u_{2}\in L_{2}$
Hflbert , .
$\mathrm{F}_{\mathrm{b}}(L)=2$ $\mathrm{b}(L_{1})\otimes F_{\mathrm{b}}(L_{2})$ .
.
2.3.
$P_{s}K_{P_{S}}=[Ps(Ks\oplus 0)]\oplus[0\oplus E_{s}(\{0\})Ks]=[Ps(0\oplus K_{s})]\oplus[Es(\{1\})Ks\oplus 0]$
Es(B) , $\mathrm{R}$ $B$ $S$
2 Lemma Fock 6
(2.1) $\mathcal{H}_{P_{\mathrm{S}}}=$ ?ls(&C $s$







. $\mathcal{F}_{\mathrm{b}}^{+}(L)$ Boson Fock $F_{\mathrm{b}}(L)$ , $F_{\mathrm{b}}^{-}(L)$
Boson Fock $F_{\mathrm{b}}(L)$ .
2.4. exponential vector , .
$e^{+}(u):= \oplus\frac{1}{\sqrt{(2n)!}}\otimes_{\mathrm{s}}^{2n}un=0\infty$ , $e^{-}(u):= \oplus\frac{1}{\sqrt{(2n+1)!}}\otimes_{8}^{2n+1}un=0\infty$
2.5. $L$ Hilbert $u\mathrm{j}\in L,$ $j$ =1,2, $\ldots,$ $N,$ $N\in \mathrm{N}$ $u:\neq\pm uj(i\neq j)$
. $\{e^{+}(u_{j})\}_{j=1}^{N}$ , $\{e^{+}(u)|u\in L\}$
$F_{\mathrm{b}}^{+}(L)$ . $\{e^{-}(u_{j})\}_{j=1}^{N}$ $F_{\mathrm{b}}^{-}(L)$ .
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Fock exponential vector Fock $(??)$ ‘
, , ,
.
2.6. $L_{1},$ $L_{2}$ Hilbert , $U_{+}$ , $U_{-}$
.
$U_{+}$ : $F5(L_{1}\oplus L_{2})arrow[F_{\mathrm{b}}^{+}(L_{1}) \ )\mathrm{b}(L_{2})]\oplus[F_{\mathrm{b}}^{-}(L_{1})\otimes \mathit{1}_{\mathrm{b}}^{-}(L_{2})]$ ,
$U_{+}e^{+}(x_{1}\oplus x_{2}):=[e^{+}(x_{1})\otimes e^{+}(x_{2})]\oplus[e^{-}(x_{1})\otimes e^{-}(x_{2})]$
$U_{-}$ : $F_{\mathrm{b}}^{-}(L_{1}\oplus L_{2})arrow[F_{\mathrm{b}}^{+}(L_{1})\otimes F_{\mathrm{b}}^{-}(L_{2})]\oplus$ [$F_{\mathrm{b}}^{-}(L_{1})\otimes$ r$\mathrm{b}+$ (L2)],
$U_{-}e^{+}(x1\oplus x_{2})$ $:=[e^{+}(x_{1})\otimes e^{-}(x_{2})]\oplus[e^{-}(x_{1})\otimes e^{+}(x_{2})]$ .
$?\mathrm{t}_{S}^{+}:=t_{\mathrm{b}}(P_{S}(K_{S}\oplus 0)),$ $?t_{S}:=F_{\mathrm{b}}^{-}(P_{S}(K_{S}\oplus 0))$ ,
$\mathcal{H}_{S}^{+}:=I$ $\mathrm{b}+(Ps(Ks\oplus 0))$ , $\mathcal{H}_{S}:=F_{\mathrm{b}}^{-}(P_{S}(K_{S}\oplus 0))$ ,
$\mathcal{H}_{\mathrm{p}_{s}}^{+}:=$ F$\mathrm{b}+(P_{S}K_{P_{S}}),$ $?i_{Ps}^{-}:=$ F5 $(P_{S}K_{P_{S}})$ ,
, $\mathcal{H}_{P_{S}}^{+}$ $\mathcal{H}_{P_{S}}^{-}$ .









$H^{\mathrm{t}}$ $\gamma(H^{\mathrm{t}}f,g)=\gamma$ ( $f,$ $H$g) $K$ .




$H\in sp(\infty)$ $fj,$ $gj\in K$ .
$N$
$Hf=5$ $\gamma(g_{j}, f)f_{j}$ .
$j=1$
$H\in sp(\infty)$ $f_{j},$ $g_{j}$ .
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3.1. $H\in sp(\infty)$ $Hf= \sum_{j=1}^{N}\gamma$ (gj, $f$ ) $fj$ , CCR
$q$ (H) .
$q(H):= \frac{1}{2}\sum_{j=1}^{N}B(f_{j})B(g_{j})^{*}$ .
3.2. $H\in sp(\infty)$ $fj,$ $gj$ , $q(H)$ $fj,g$j
.
$q$ : $sp(\infty)arrow \mathfrak{U}(K, \gamma, \Gamma)$
$\sqrt{-1}[q(H), q(H’)]=q(\sqrt{-1}[H, H’])$ .
$qs:=\pi s\circ q$ , $qs$ $sp$ (\otimes ) $\mathcal{H}_{S}$
.
$\hat{q}$ $K_{s}\oplus K_{S}$ Lie $\mathfrak{U}(Ks\oplus Ks,\hat{\gamma}s, \hat{\Gamma}s)$
$\hat{q}$P$s:=lTPs\mathrm{o}\hat{q}$, $q_{\mathrm{p}_{s}}(H):=\hat{q}_{P_{S}}(H\oplus 0)$
, $q_{P_{S}}$ $sp(\infty)$ $\mathcal{H}_{P_{S}}$ .
$sp(\infty)$ .
3.3.
(1) $sp(\infty)$ $(\mathcal{H},\pi)$ (i), (ii) , $(\mathcal{H},\pi)$
(regular representation) .
(i) $A$ $D$ (A) , $H\in sp(\infty)$ $D$ (\pi (H))
Hilbert $\mathcal{H}$ $\mathcal{H}0$ , $\mathcal{H}0$
$\sqrt{-1}[\pi(H),\pi(H’)]=\pi(\sqrt{-1}[H, H’])$ , $H,$ $H’\in sp(\infty)$ .
(ii) $\mathcal{H}0$ $\pi(H),$ $H\in sp$ (\infty ) .
(2) $(\mathcal{H}_{1}, \pi_{1}),$ (H2, $\pi_{2}$ ) $sp(\infty)$ , $\mathcal{M}_{j}$ $\exp(\sqrt{-1}\overline{\pi j(H)}),$ $H$ \in
$sp(\infty)$ von Neumann .
$\iota(\exp(\sqrt{-1})=\exp(\sqrt{-1}), H\in sp(\infty)$
$*-$
$\iota$ : $\mathcal{M}_{1}arrow \mathcal{M}_{2}$ , 2 $(\mathcal{H}_{1}, \pi 1)$
$(\mathcal{H}_{2}, \pi 2)$ . $\pi_{1}\sim_{q}\pi$2 $|$






$\mathcal{M}_{S}:=$ {$Q_{S}(H)|H\in$ sp(oo)}’’, A $\mathrm{f}_{Ps}:=\{Q_{P_{S}}(H)|H\in sp(\infty)\}’’$ .
3.4. $Q_{P_{\mathrm{S}}}(H)=Q_{S}(H)\otimes 1_{L_{S}}$ . $1_{\mathcal{L}s}$ $L_{s}$ .
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$q$ (H) ?? , 2 $B$ (f) $B$ (g)
. , Fock ,
$sp(\infty)$ $qs$ (H) $q_{P_{\mathrm{S}}}$ (H) .
$Qs$ (H), $Q_{P_{S}}$ (H)
( , ) .
$Q_{S}^{+}(H):=Q_{S}(H)|’+s$ , $Q_{S}(H):=Q_{S}(H)|\mathcal{H}_{S}$ ,
$Q_{P_{\mathrm{S}}}^{+}(H):=Q_{Ps}(H)|\mathcal{H}_{P_{S}}^{+}$ , $Q_{P_{S}}^{-}(H):=Q_{P_{S}}(H)|\mathcal{H}_{Ps}^{-}$
, $\mathcal{H}_{S}^{+},$ $\mathcal{H}_{\mathrm{S}},$ $\mathcal{H}_{Ps}^{+},$ $\mathcal{H}_{P_{S}}^{-}$ .
$q_{S}^{+}$ (resp. $q_{P_{S}}^{+}$ ) $q_{S}$ (resp. $q_{Ps}$ ) $\mathcal{H}_{S}^{+}$ (resp. $\mathcal{H}_{Ps}^{+}$ ) , $q_{S}(" \mathrm{p}$
$q_{P_{S}}^{-})$ $q_{S}$ (resp. $q_{P_{S}}$ ) $\mathcal{H}_{S}$ (resp. $7t_{Ps}^{-}$ ) ,
$\mathcal{M}_{S}^{+}:=$ { $Q_{S}^{+}(H)|$ $H\in$ sp(op)}’’, $\mathrm{y}_{P_{S}}+:=\{Q_{P_{S}}^{+}(H)| H\in sp(\infty)\}’’$ ,
$\mathcal{M}_{S}:=\{Q_{S}(H)|H\in sp(\infty)\}’’$, 1 $\mathrm{j}_{s}:=\{Q_{P_{S}}^{-}(H)| H\in sp(\infty)\}’’$
.
$\mathcal{H}_{1},$ $\mathcal{H}_{2}$ 2 Hilbert , $\mathcal{H}_{1}\oplus \mathcal{H}_{2}$ $A$
:
$A=($ $AA$” $A_{22}A_{12}$ ), $A_{ij}$ : $\mathit{1}t_{j}arrow \mathcal{H}_{i}$ .
.
3.5. $H\in sp(\infty)$






$\gamma$ polarization $S$ $Sp(\infty)$ $qs$ ,
$q_{S}^{+},$
$q_{S}$ . $S$ basis projection
.
$S$ basis projection .
4.1. $K_{s}=K$ . $\epsilon_{s}$ $SK$ C.O.N.S. .
(1) $e=\{e_{n}\}_{n\in \mathrm{N}}\in\epsilon_{s}$ $\{e_{n}, \Gamma e_{n}\}_{\mathrm{n}\in \mathrm{N}}$ $K\mathit{0}2$ C.O.N.S. .
(2) $H_{g,h}$ : $K$ \rightarrow K .
$H_{g,h}f:=\gamma(g, f)h+\gamma(h, f)g+\gamma(\Gamma g, f)\Gamma h+\gamma(\Gamma h, f)\Gamma g$, $f,g,$ $h\in K$.
$H_{g,h}$ $sp(\infty)$ .
$\Gamma H_{g,h}\Gamma=-Hg,\hslash$, $H_{g,h}^{\mathrm{t}}=H_{g,h}$ .
(3) $sp(\infty)$ $H(e;j, k, l),$ $1\leq j\leq 4,$ $k$ , $l\in \mathrm{N},$ $e\in \mathcal{E}s$
.
$H(e;1, k, l):=H_{e_{k},e_{I}}$ , $H(e;2, k, l):=H_{e_{k}}$ ,r $e_{l}$ ’
$H(e;3, k, l):=H$p$ek$ ,e $t$ ’ $H(e;4, k, l):=H$p$e_{k}$ , $\Gamma$e $\iota$ .
(4.1) $q(H(e;1, k, l))=B(e_{k})B(e_{l})^{*}+B(e_{l})B(e_{k})^{*}+6kl$ ,
(4.2) $q(H(e;2, k, l))=B(e_{k})^{*}B(e_{l})’+B(ek)$B $(e_{l})$ ,
(4.3) $q(H(e;3, k, l))=\sqrt{-1}$ [B(e$k$ )B(e$l)’-B(el$ )B(e$k$ )’]:
(4.4) $q(H(e;4, k, l))=\sqrt{-1}$ [B $(e_{k})B(e\iota)-B(e_{k})^{*}B(e\iota)^{*}$].
(3) . $H$ (e; $j,$ $k,$ $l$ ) $sp$ (\infty )
, $S$ basis projection , $B$ (ek)
, $B(e_{k})^{*}$ , $sp(\infty)$
$H$(e; $i,j,$ $k$ ) CCR , ( $(??)$ ),




(1) $\Omega_{s}$ $\lambda 4_{S}^{+}$ .
(2) $e_{1}\in SK$ , $\pi_{\mathrm{S}}(B(e_{1}))\Omega_{S}$ $\mathcal{M}_{S}$ .
.
4.3. $q_{S}^{+}$ $\mathcal{H}_{S}^{+}$ , $q_{S}$ $\mathcal{H}_{S}$ .
.
4.4. $sp$ (\infty ) $q_{S}^{+}$ $q_{S}$ .
$S$ basis projection . .
4.5. $\mathcal{M}$ Hilbert $\mathcal{H}$ von Neumann , $E\in \mathcal{M}’$
, $C$ (M) $:=\mathcal{M}\cap\Lambda\{’$ . $E\in \mathcal{M}’$ $\mathcal{M}_{E}:=\{Q_{E}|Q\in \mathcal{M}\}$ ,
$Q_{E}:=Q|E\mathcal{H}$ .
$\iota:\mathcal{M}\ni Q\vdash\neq Q_{B}\in \mathcal{M}_{E}$
. $\iota$ *-
.
$C(E):= \min\{F\in C(\mathcal{M})|F\geq E, F^{2}=F^{*}=F\}=1$
.




$\Omega_{P_{S}}$ $C(\mathcal{M}_{P_{S}}^{+})$ . , $a\in C(\mathcal{M}_{P_{S}}^{+})$
$\mathcal{H}_{S}^{+}$ : $H_{S}$ $a_{+}\in C(\mathcal{M}_{S}^{+}),$ $a_{-}\in C(\mathcal{M}_{S})$
$a\Omega_{P_{S}}=(\begin{array}{llll}a_{+} \otimes 1_{+} 0 0 a_{-} \otimes 1_{-}\end{array})$ $\Omega_{P_{S}}=0$
$a_{+^{\Omega}s}=0$ $a_{+}=0$ . ?? $q_{S}^{+}\sim_{q}q_{S}$ $a_{-}=0$
. $a\Omega_{P_{S}}=0,$ $a\in C(\mathcal{M}_{P_{S}}^{+})$ $a=0$ . $\Omega_{P_{S}}$
$C(\mathcal{M}_{P_{S}}^{+})$ , ??
.
4.7. $q_{S}^{+}$ $q_{P_{S}}^{+},$ $q_{S}$ $q_{P_{S}}$ . $S$ basis projection
, 4 ,
Proof. $E_{+}:$ $\mathcal{H}_{Ps}^{+}arrow \mathcal{H}_{S}^{+}$
$C(E_{+}):= \min${ $E\in C(\mathcal{M}_{P_{S}}^{+})|$ E$2=E^{*}=E,$ $E\geq\overline{\overline{E}}_{+}$}
$C(E_{+})\Omega_{P_{S}}=\Omega_{P_{S}}$ . $\Omega_{P_{S}}$ $C(\mathcal{M}_{P_{S}}^{+})$
$C(\hat{E}_{+})=1$ ,
$q_{S}^{+}\sim_{q}q_{P_{S}}^{+}\sim q$ $q_{S}\sim q$ $q_{\overline{P}s}$ .
5. $sp$ (\infty )
$\gamma$ polarization $S,$ $S’$ $q_{S}^{+}$ $q_{S}^{+},$ , $q_{S}$
$q_{S’}$ .
51. $S,$ $S’$ $\gamma$ polarization . $q_{S}^{+}\sim_{q}q_{S}^{+},$ $(q_{S}\sim_{q}q_{S’})$
, 2 .
(1) $||f|$ |s $||f||s$’ $K$ , $\beta>\alpha>0$
, .
$\alpha||f||s\leq||f||s7\leq/\mathit{3}$ $||f||$ s, $f\in K$ .
(2) $1-\rho(S)e^{-\chi(S)}e^{\chi(S’)}\rho(S’)$ $Ks$ Hflbert-Schmidt .
$\chi(S),$ $\rho(S)$ .
$\chi(S):=\tanh 2\sqrt{S(1-S)}$, $\rho(S):=(2S-1)^{-1}|$2S-1 $|$ .
. $||$ $|$ |s $||$ $|$ |s’ $K_{S’}$ $S’$ $K_{s}$
.
(2) $1-\rho(S)e^{-\chi(S)}e^{\chi(\mathrm{S}\rangle}’\rho(S’)$
, $P_{S},$ $P$S’ .
5.2. $S,$ $S’$ $\gamma$ polarization , $||f|$ |s $||f|$ |s’ $K$
. $(1)(2)(3)$ .
(1) $Ps^{-P}s$’ Hilbe Schmidt .
(2) $1-\rho(S)e^{-\chi(S)}e^{\chi(S’)}\rho(S’)$ Hilbert-Schmidt .
(3) $1-\rho(S’)e^{-\chi(S’)}e^{\chi(S)}\rho(S)$ Hilbert-Schmidt .
.
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5.3. $S,$ $S’$ $\gamma$ polarization , $||f|$ |s $||f|$ |s’ $K$
. .
$||Ps-Ps^{i}||$H. $\mathrm{s}$ . $=||\beta$ ( $1-\rho(S’)e^{-\chi(S’)}$e”$\rho(S)$ ) $\beta^{-1}||$H. $\mathrm{S}$
$+||\beta$ ( $1-\rho(S)e^{-\chi(S)}$ e$\chi(S’$ ) p(S’))d-1 $||$H.S
$\beta=\sqrt{S}+\sqrt{1-S}$ , $||$ ) $||_{\mathrm{H}.\mathrm{S}}$ . Hflbert-Schmidt
. $||$ $|$ |s $\alpha||$ $||_{S}\leq||$ $||_{S},\leq\beta||$ $|$ |s $\beta>\alpha>0$
, $\beta’>\alpha’>0$ $\alpha’||$ $||_{P_{S}}\leq||$ $||_{P_{S}},\leq\beta’|$ |( $||_{Ps}$ .
$K_{P_{S}}=K_{P_{s}}$, , $P{}_{S,S’}P$
. $P_{s^{-P}s\prime}$ .
5.4. $\gamma$ polarization $S,$ $S’$ basis projection , $K=Ks=Ks’$
,
(1) $K$ $\theta(S, S’)\geq 0$ :
$\sinh 2\theta(S, \mathrm{S}")=-(S-S")^{2}$ .
.
$u_{12}(S/S’):=(\sinh\theta(S, S’)\cosh\theta(S, S’))^{-1}SS’(1-S)$ ,
$u_{21}(S/S’):=-($sinh $\theta(S,$ $S’)\cosh\theta(S,$ $S’))^{-1}(1-S)S’S$,
$H(S/S’):=-\sqrt{-1}\theta(S,S’)\{u_{12}(S/S’)+u_{21}(S/S’)\}$ .
$u_{\dot{\tau}j}(S/S’)^{*}=uj:(S/S’)$ ,$H(S/S’)$
$H(S/S’)^{\mathrm{t}}=H(S/S’)$ , $\Gamma H(S/S’)\Gamma=-H(S/S’)$ ,
$(\#\mathrm{f}(S/S’))’=\sqrt{-1}H(S/S’)$ .
( $*$ $(\cdot,$ $\cdot)_{S}$ )
$U(S/S’):=\exp(\sqrt{-1}H(S/S’))$ .
$U(S/S’)$ $(K, \Gamma,\gamma)$ Bogoliubov ,
(5.1) $U(S/S’)^{\mathrm{t}}SU(S/S’)=S’$ .
Bogoliubov , $\gamma$ , $\Gamma$
.
(2) $S-S’$ Hflbert-Schmidt $\theta(S, S’)$ Hilbert-Schmidt
.
(3) $\theta(S, S’)$ Hilbert-Schmidt , $T$ (S, $S’$) $\in \mathcal{M}s$
.
$T(S, S’)^{*}\overline{\pi s(A)}T(S, S’)\Psi=\pi_{S}[\tau(U(S/S’))A]\Psi$ , $\mathrm{I}\in D(\pi s)$ .
Bogoliubov $U$ CCR $\mathfrak{U}(K,\gamma, \Gamma)$ ‘-
$\tau(U)$ .( $\tau(U)$ Bogoliubov
)
$\tau(U)(B(f)):=B(Uf)$ , $f\in K$ .
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$T$ (S, $S’$)
$\langle\Omega_{S},$ $T( \mathrm{S}, \mathrm{S}’)\Omega_{S})=\det(\frac{1}{\sqrt{\cosh\theta(S,S)}}$,
$\det sK$ $SK$ determinant . $(\theta(S, S’)$ $S$
well-defined )
. 2 basis projection $S,$ $S’$
, (1) 2 basis projection $(??)$ Bogoliubov
$U(S/S’)$ . Bogoliubov CCR $*-$
(Bogoliubov ) , $S-S’$ Hilbert-Schmidt
, Bogolibov $\tau(U(S/S’))$ $T(S, S’)$
$A\mathrm{d}$ ($T$ (S, $S’$)) .
Bogoliubov , $Sp(\infty)$ Bogoliubov
.
5.5. $\gamma$ polarization $S,$ $S’$ basis projection . $||f|$ |s
$||f|$ |s’ $K$ . $S-S’$ Hilbert-Schmidt
$q_{S}^{+}\sim q_{S}^{+}$, $q_{S}^{-}\sim q_{S’}$ .
Proof. $V$ : $\mathcal{H}s’arrow \mathcal{H}s$
$V\pi_{S’}(A)\Omega_{S^{l}}:=\pi_{S}(A)T(S, S’)\Omega_{S}$ , $A\in$ 2L(K, $\gamma,$ $\Gamma$ )
$\text{ }$ , $U(S/S’)^{\mathrm{t}}SU(S/S’)=S’$ $\varphi_{S’}=\varphi_{S}\circ\tau(U(S/S’))$
$V$ $A\in \mathfrak{U}(K, \gamma, \Gamma)$ $D$ (\pi S)
$V\pi_{S’}(A)=\pi_{S}(A)V$
$\mathcal{H}s$’ $\mathcal{H}s$
$V$ $V\mathcal{H}_{S’}^{+}\subset \mathcal{H}_{S}^{+},$ $V\mathcal{H}_{S’}\subset \mathcal{H}_{S}$ . $V_{+}:=V|\mathcal{H}_{S}^{+}$,
$\mathcal{H}_{S}^{+}$, $\mathcal{H}_{S}^{+}$ , $V_{-}:=V|\mathcal{H}_{S’}$ $\mathcal{H}_{S’}^{-}$ $\mathcal{H}_{S}$ ,
$H\in sp(\infty)$
$V_{+}Q_{S}^{+},(H)=Q_{S}^{+}(H)V_{+}$ , $V_{-}Q_{S’}(H)=Q_{S}(H)V_{-}$
. $q_{S}^{+}\sim q_{S}^{+}$, $q_{S}\sim q_{S}$, .
$\gamma$ polarization $S$ $S’$ basis projection .
5.6. $S,$ $S’$ $\gamma$ polarization . $||f|$ |s $||f|$ |s’ $K$
. $P_{s}-P_{\mathit{6};}$’ Hilbert-Schmidt $q_{Ps}^{+}\sim q_{P_{S^{7}}}^{+}$
$q_{\overline{P}s}\sim q_{P_{S}}$ , .
?? ?? .
5.7. $\gamma$ polarization $S,$ $S’$ basis projection .
$1-\rho(S)e^{-\chi(S)}e^{\chi(S’)}\rho(S’)$ Hilbert-Schmidt , $q_{S}^{+}\sim_{q}q_{S}^{+},$ $\sim q$
$q_{S}\sim_{q}q_{S}$ , .
, 2 polarization 2 basis projection
, 2 basis projection . basis
projection , basis projection
.
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58. $S$ basis projection, $S’$ basis projection . ,
$1-\rho(S)e^{-\chi(S)}e^{\chi(S’)}\rho(S’)$ Hflbet-Schmidt .
.
5.9. $\gamma$ polarization $S,$ $S$’ 2 .
(1) $|$ | $f|$ |s $||f|$|S’ $K$ ,
(2) $1-\rho(S)e^{-\chi(S)}e^{\chi(S’)}\rho(S’)$ Hilbert-Schmidt .
$q_{S}^{+}\sim_{q}q_{S}^{+},,$ $q_{S}^{-}\sim_{q}q_{S’}$ .
.
5.10. $S,$ $S’$ $\gamma \text{ }$ polarization . $||f|$ |s $||f|$ |s’ $K$
, 2 polarization $K_{S},$ $K_{S’}$ $S,$ $S’$
$0<S<1,0$ $<S’<1$ . $P_{S}-Ps$’ Hilbert-Schmidt
, $\Gamma$ $K$ $K_{n}$
$\lim_{narrow\infty}||(\varphi_{S_{n}}-\varphi_{S_{\acute{n}}})|\mathcal{M}_{P_{S_{n}}}^{+}||=2$.
. $S_{n}$ $S$ $K_{n}$
, $\mathfrak{U}(Ks\oplus Ks,\hat{\gamma}_{S}, \wedge\Gamma s)$ $\varphi_{P_{S}}$
$\varphi_{P_{S}}(Q)=\langle \mathit{2}P_{S}, Q\Omega_{\mathrm{p}_{s}}\rangle$ , $Q\in \mathcal{M}_{Ps}^{+}$
$\mathcal{M}_{S}^{+}$ . $\dim K<\infty$ , $P_{S}-P_{S’}$
Hilbert-Schmidt , $q_{P_{S}}^{+}\sim_{q}q_{P_{s}}^{+}$ , $\mathcal{M}_{Ps}^{+}=\mathcal{M}_{P_{S}}^{+}$,
. 2 $\dim K<\infty$ $\varphi_{P_{\mathrm{P}}}$, $\mathcal{M}_{P\circ}^{\dotplus}$ ,
$\varphi_{P_{s^{J}}}(Q):=\langle$n’, $Q\Omega’\rangle$ , $Q\in \mathcal{M}_{Ps’}^{+}=\mathcal{M}_{P_{\mathrm{S}}}^{+}$ ,
$\Omega’:=TQ,$${}_{S}P_{S’}$ ) $\Omega_{P_{S}}$ .
?? .
511. $\dim K<\infty$ , $\gamma$ polarization $S,$ $S’$ $Ks,$ $Ks$’
$S,$ $S’$ $0<S<1,0$ $<S’<1$ .
.




5.12. $\mathcal{H}$ Hilbert , $\mathcal{M}$ $\mathcal{H}$ von Neumann , $\Psi$ $\mathcal{M}$
, $V_{\Psi}$ $(\mathcal{M}, \Psi)$ . $\Phi_{i}\in V_{\Psi}(i=1,2)$





$(??)$ , $\Omega_{Ps}$ $\mathcal{M}_{P_{S}}^{+}$ \searrow
$T$ (Ps, $Ps’$ ) $\Omega_{Ps}$ ($\mathcal{M}_{Ps}^{+},$ $\Omega$Ps) \searrow 2
. 2 2 .
5.13. $0<S<1$ , $\Omega_{P_{S}}$ $\mathcal{M}_{P_{S}}^{+}$ .
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5.14. $\mathcal{H}$ Hilbert , $\mathcal{M}$ $\mathcal{H}$ von Neumann , $\Psi,$ $\Phi$ $\mathcal{M}$ .
, $V_{\Psi}$ $(\mathcal{M}, \Psi)$ . $\Phi\in V_{\Psi}$
, $(1)(2)$ .
(1) $J_{\Phi}=J_{\Psi}$ ,
(2) $Q_{+}\in \mathcal{M}\cap \mathcal{M}’,$ $Q_{+}\geq 0$ $\langle\Phi, Q_{+}\Psi\rangle\geq 0$ .
.
5.15. $S,$ $S’$ $\gamma$ polarization , $||f|$ |s $||f|$ |s’ $K$
. $1-\rho(S)e^{-\chi(S)}e^{\chi(S’)}\rho(S’)$ Hilbert-Schmidt
, $q_{S}^{+} \oint_{q}q_{S}^{+},,$ $q_{S} \oint_{q}q_{S’}$ .
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